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Abstract: Methanol expands the biorefinary substrate spectrum by using methylotrophic
microbes. Ogataea (Hansenula) polymorpha, as a representative methylotrophic yeasts,
increasingly attracts numerous attentions due to its thermotolerance, but low homologous
recombination (HR) efficiency may block genetic manipulation in metabolic engineering. Here,
we provided a workable CRISPR/Cas9 system with an enhanced HR activity, and first achieved
a reasonable regulation of HR activity and NHEJ strength in O. polymorpha. Both the
overexpression of HR-related proteins and down-regulated NHEJ increased HR rates from
20~30% to 60~70%, which could be attributed to the competitive relationship between HR and
NHEJ. Our novel CRISPR/Cas9 system had been applied in homologous integration of large
fragments and pathway assembly, and even in-vivo self-assembly of 20 kb plasmid, to achieive
the first production of fatty acid-derived chemicals in H. polymorpha. These findings will
simplify constructions of genetically engineered strains, and facilitate the adoption of H.

polymorpha as an attractive cell factory for industrial-scale production.
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